Proceeding8 of the Royal Society of Medicine 4 made to come instantly by squeezing the eye; on relaxation of the pressure, the haze as quickly disappears. The fact that the inner blue ring is about 2 ft. in diameter at 20 ft., suggests that a different part of the cornea is involved from the epithelium. Mucus on the surface qives an inner blue ring of only about 6 in. in diameter.
My reason for bringing this subject before you is that as instruments for examining the eye become more elaborate, we are apt to neglect simple methods. I feel sure that, subjectively, mucl finer details can be obtained of defects in the pupillary area of the lens through a minute needle hole than an observer could make with an ophthalmoscope. The slit lamp shows so much that it is apt to be confusing.
An intelligent patient, who is aware that he is suffering from early cataract and is undergoing some treatment with the hope of the opacities becoming absorhed, can make a careful monthly drawing of what he sees and note if any change takes place. The examination, subjectively, of vitreous strands through the nearly closed lids gives a very vivid picture, but beyond that it is not of much value.
The subjective examination of a defective macular region, by means of light focused through the sclerotic, miight be of value to a trained observer, par ticularly a medical man. Should one of us be affected either with early lens changes or macular degeneration, a record, in the form of careful drawings, taken subjectively from time to time, would be worthy of publication.
The Detection of Colour-blindness from a Practical Point of View.
(Special Examiner and Advister to the Boardt of Trade oni Colour-vision and Eyesight.) NEARLY all the older tests for colour-blindness were based upon some theory of colour perception. In this paper colour-blindness is conisidered from a purely practical point of view. All the observations are based on the facts of colourblindness, apart from any tlheory, and so will hold good whatever theory be adopted.
Object of a test for colour-blindness. Tests for colour-blindness are of two kinds, namely, those which are used for the pl)upose of ascertaining the special phenoinena of colour-blindness and thiose which are employed when the inquiry is made for some practical purpose.
On account of the arrangement of siginals by sea and land, it is necessary that persons employed in the marine and railway services should be able to recognize and distinguish between the standard red, green and white lights in all conditions in which they are likely to be placed.
As with visual acuity, it is necessary to fix an arbitrary standard. As we do not wish to exclude a greater number than is absolutely necessary, the object of the test should be to exclude dangerous persons and dangerous persons only.
It is not only necessary to find out whether a person is able to distinguish between the red, green and white lights, but to ascertain as well that he thoro.ughly understands what is meant by colour and the individual characteristics of red, green, and white respectively. Too little attention has been paid to this in constructing tests for colour-blindness. It is necessary that a sailor or engine-driver should be able to recognize a red, green, or white light, by its character of redness, greenness, or whiteness, respectively; that is to say, the examinee ought to have definite ideas of colour, and be able to reason with respect to them. All persons who are not able, througlh physical defect, to have definite ideas of the standard Section ot Ophthalmology 49S colours and to distinguish between tlhem, must be excluded fromi the marineand railway services.
An engine-driver or sailor has to name a coloured light when he sees it, not tomatch it. Re has to say to himself: "This is a red light, therefore there is danger," and this is practically the same as if he had made the observation out loud. Therefore, from the very commencement we have colour-names introduced, and it is impossible to exclude them. Making a person name a colour is an advaiitage, because the colour name excludes the element of shade. If I say to a friend, "That tile is red," and he agrees with me, it is evident that one object, the colour of which is by him classed as red, is also classed as red by me. The ordinary colour-naines, red, blue, yellow and green form excellent bases for classification. The engine-driver is told that red is a "danger" signal, green an "all right " signal. Therefore, it is absolutely necessary that he should know the meaning of these colour names. A test should be such as to make it impossible for the examinee to l)e coached through it. This is one of the most important requirements of a test for colour-blindness, and one that is rarely fulfilled. Nearly every one of the old tests failed on this account. A test should be one which can be carried out as rapidly as is possible with absolute efficiency. Of two equally efficient tests the one which takes the least. time must be selected. A test therefore should have no unnecessary details which, though of theoretical interest, are not conceived with the object in hand. The test should be made as easy and as little complicated for the examinee as possible.
Persons to be excluded. -We wish to exclude all those who are included in the following three classes: (1) Those who see three or less colours in the spectrum.
(2) Those whlo, whilst being able to perceive a greater number of colours than three, have the red end of the spectrum shortened to a degree incompatible with their recognition of a red light at a distance, of a mile. (3) Those who are unable to distinguish between the red, green and white lights at the normal distance, through defect or insensitiveness of the cerebro-retinal apparatus when the image on the retina is diminished in size.
It now remains to explain why these three classes of persons should be excluded. The first class includes the trichromic, the dichromic, and the totally colour-blind, in accordance with the facts previously stated. The trichromic never in ordinary circumstances mistake green for red, but confuse yellow with green or red. Colour is a feeble quality of objects to them, and nervousness or excitement may reduce them to the condition of the dichromic. The dichromic are liable to mistake a green light for red and vice versa.
The dichromic regard green and red as almost but not quite identical, and this fact is one which it is nearly impossible to make a person, who has not thoroughly studied colour-blindness, comprehend-either the colour-blind himself, the public, or an unqualified examiner. They find that many colour-blind persons are able to. recognize different colours, and correctly name them, and therefore set down the mistakes made to want of education in colours. As a matter of fact this is exactly opposite to the reality. I have met with several dichromics who were nearly always correct when they named ordinary colours. One educated adult, in particular, had become so expert that he was often able to baffle attempts made by his friends to show that he was colour-blind. He was well aware of the fact of his being colourblind, though, when asked the names of various coloured objects, he was nearly always correct, and did not content himself with using the ordinary colour-names, but employed such terms as cerise. This colour appears to him blue by day, vellow by gaslight.
The following will show how it is that the colour-blind are able in ordinary circumstances to distinguish between certain colours. All colours have not a similar degree of luminosity, thus, yellow is much the brightest colour. To the Proceedings of the Royal Society ot Medicine 6 dichromic, red, yellow and green have, as far as colour is concerned, a very similar appearance. They are not exactly alike in colour. Green looks a lighter and greyer colour than red. A normal-sighted person might be given a bundle of wools, consisting of three kinds; the first different tints of green, the second tints of green mixed with blue, the third shades of blue. He would be able to arrange these in groups with no mistakes.
It is very important that persons belonging to the second class should be excluded and yet none of the ordinarily used tests detect them. The rays of red at the extreme left of the spectrum are the most penetrating, as may be seen by looking at a light or the sun on a foggy day, or through several thicknesses of neutral glass. It is chiefly by these rays that we recognize a red light at a distance, and it is therefore of great importance that a sailor or engine-driver should be able to perceive them. The third class contains persons who are able to distinguish colours easily when they are close, but fail to distinguish them at a distance owing to the nerve-fibres supplying the central portion of the retina being impaired. As a light at a distance occupies the central portion of the visual field, it is essential that the corresponding portion of the retina should be normal.
There are cases of central scotoma for colours with perfect form vision: these would, therefore, not be detected by the test for visual acuity. This class also includes those who without having a scotoma are unable to distinguish between colours at the normal distance when the image on the retina is diminished in size.
We also do not wish to exclude persons who, though partially colour-blind, have a colour perception sufficient for all practical purposes.
If the persons to be tested have to distinguish between the standard red and green lights, these lights should be used as the basis of the test: because, if any other test were used, we should still have the same problem before us, from a practical point of view. A sailor might (with reason) object to any other test, and say that because he cannot distinguish between a green and a grey wool, there is no reason why he should be unable to distinguish between the red and green lights. If other lights are used, as for instance orange, yellow-green and purple, as is the case on some railways, these must be included in the test, so that it may be shown that the examinee can distinguish between them.
It will be seen from the above that the colour-blind person names colours in accordance with his colour perception and does not guess. Though with an inexperienced examiiner he may name a number of colours correctly, how different will be the case when he is examined by an examiner with a knowledge of the facts of colour-blindness! An examiner of this kind can now ask him to name colours with a certainty as to the mistakes he will make. An examination of one of each of the three chief varieties of dangerous colour-blindness will show definitely the value of colour names. A dichromic regards a certain green as white and a corresponding purple also as white. When shown these colours, why should he call them anything except the white which he sees? If the green be made yellower he will immediately call it green, if made bluer he will call it blue. Again the dichromic regards orange and a certain green as identical, therefore when asked to name an orange he will reply emphatically " green," often adding "I know that colour; it is the colour of grass." The tricbromic who see yellow as redgreen miscall this colour red or green. Dark yellow should be chosen, and if a red be shown first the yellow will be called green, and if a green be shown first then the yellow will be called red. Those with shortening of the red end of the spectrum may be shown a red light which they do not see at all and say so. They may be shown a pink which appears to them a definite blue, as indeed it does to a normal -sighted person, when examined through a blue-green glass. Now a colour-blind person is quite as honest as other members of the community, and certainly does not wish to enter a profession for which he is obviously incompetent. A man who cannot see a red light at all obviously belongs to the most dangerous class of colour blindness. Yet those belonging to this class can pass most of the old tests with ease. Again and again have men of this class been examined by me with a certificate from a well-known ophthalmic surgeon stating that their colour vision was perfectly normal. A man of this kind will look at a red light at a distance of 20 ft. and declare that there is nothing there, though he may remark that he can see the hole in the lantern. He is then not annoyed at being rejected, but thankful that he has found out his defect in time.
Let us suppose that a man of this kind, though I have never met with such a case, should desire to get through the test by trickery and guessing, how is he to set about it ? How can he tell when a red light is being shown him, or when there is really nothing there-the lantern can be clicked without altering the colour and the light obscured at will. How can he pick out a pink from twenty blues when all appear identical to him ? The poinit to be emphasized specially is that there is no chance; his detection is a certainty every time. It is exactly the same with the trichromics, who are so difficult to detect by the older tests. The efficiency of the wool test is increased enormously by the use of colour names. A man is being examined, and has just passed the wool test with the greatest ease. He is now asked to pick out all the greens, and amongst those selected are several shades of orange and yellow-browns. When aw.ked, " Why did you not put these with the test green ? " he replies, " They are a different kind of green."
Colours are called pseudo-isochromatic when they are distinguished easily by normal-sighted persons, but are regarded as identical by certain classes of the colour-blind.
The pseudo-isochromatic tests in common use are those of Stilling and Ishihara and my Card Test. In order to ascertain the relative merits of these three tests, fifty consecutive referred, or appeal, cases were examined at the Board of Trade, with the following results. It should be noted that none of these cases was examined by me alone; in all of them at least three persons, and often more, were present at the examinations. In every case Captain Ellery or Captain Dowdy and the Recorder were present. Each candidate was first examined by the pseudoisochromatic tests and the fact whether he was dangerously colour-blind or not was ascertained subsequently. Seventeen of the fifty cases were passed and thirty-three rejected. Of the thirtythree who failed, nineteen failed m ith all three pseudo-isochromatic tests, but fourteen of those rejected passed Islhihara completely, and thirteen passed Stilling. Of those who were passed thirteen showed defects with my Card Test, and of those who failed all were rejected by my Cird Test, in most cases failing very badly, as, for instance, not reading Card eight, a yellow-green C on an orange ground. The explanation of the difference is that a test for a dichromic will not necessarily detect a trichromic and those with shortening of the red end of the spectrum: both are obviously dangerous, as shown by the examination with the lantern and spectral tests. In my Card Test also the pattern is the same on every card, so that the examinee has to judge by colour alone and cannot follow the design of the artist.
An important point to note is that a test which is difficult to the normal-sighted is not necessarily difficult to the colour-blind. This is shown by the number of colour-blind persons who can read Stilling's plates numbers nine and ten, the reading of which is supposed to indicate very good colour perception. In fact a test may be constructed which can be read by the colour-blind, but not by the normalsighted.
Nagel's anomaloscope is niot a satisfactory test, since a man may be anomalous without being colour-blind, and 90% of the colour-blind agree with the normal equation.
Further details will be found in my book, " The Physiology of Vision," London,
1920.
DiWcus8ion.-Mr. E. WN. B}REWERTON (President) referring to Dr. Edridge-Green's remark that colour-blind people promptly called a colour " so-and-so," said his experience had been that these people usually hesitated before replying.
Mr. NORMAN FLEMING asked how Dr. Edridge-Green tested for amblyopia in a colourblinid person. How could he tell if a person who was colour-blind was not also suffering from tobacco amblyopia ?
Dr. EDRIDGE-GREEN, in reply to the President, said there were cases in which a man had been found to be colour-blind, and his hesitancy at a further examination was found to be due to that knowledge. There was a committee of the Ophthalmological Society on colour blindness. He brought up one engineer, who passed the wool test with the greatest ease. The late Mr. Nettleship said one could see the man was colour-blind, as he hesitated. He (Dr. Edridge-Green) then said to his friend, the late Mr. Devereaux Marshall, " We nmust devise some way of tackling this." He went to his Club and asked whether men there wanted to be examined. Some came up and were all normal, but all were rejected. They were hesitating each time, being very careful, whereas the colour-blind people he brought up were cocksure and went through the wool test with ease.
In answer to Mr. Fleming, as far as he (the speaker) was concerned, a man with tobacco amblyopia or ordinary colour-blindness would not be able to read the lights of the lantern, and he would be rejected. He would not be able to pass the test for visual acuity.
The report of the cases shown at this nmeeting w-ill be published in the next issue of the Proceedings of the Section.
